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CHAP.rER I
TEE HISTORY OF THE MOVEMENT TOWARD HOME MECHANICS

The

home~echanios

course, whioh is considered a unique offering in the

field of the industrial arts and household arts. bas had an interesting evolution.

Briefly. the course is one that selects material from both the

industrial arts and the household arts with the idea of providing something
useful and interesting to both boys and girls.

Since the struggle of both

the industrial arts and the household arts to find a permanent place in the
ourriculum is in itself an interesting one, it is evident that the story ot
the

home~echanios

course is still more so.

Not only was it neoessary for the industrial arts and the household arts
to find a plaoe in the curriculum. but, when they had once found a plaoe, it
was inevitable that the oourses otfered should undergo constant change.

The

nature of this type ot course is peculiarly amenable to ohange.

There have

been changes. ot oourse, in all the subjeots of the curriculum.

English,

history. Latin, mathematics, and every other subject have undergone radical
changes.

But in all these subjects the changes,

80

far as content is con-

cerned, have consisted in what was thought to be a better selection ot material.

The material itself already existed.

Hence in these subjects we are

not today teaching muoh that was not taught many years ago, but are teaching
a selected portion ot old material in new ways.

However, in the industrial

arts and the household arts the constant and rapid development ot new
1

2

applianoes and new prooesses has brought about a far more radical change in
oontent than that which took place in any other subject.
Industrial~rts

and

household~rts

subjects are comparatively new to

the American educational scene, having been introduced only about threel
quarters of a century ago. Industrial or manual arts offerings in this
oountry were greatly 1n£luenoed by similar movements in Europe. While the
~rk

done in Russia and in the Scandinavian countries doubtless had the

greatest influence on the American offerings, for the sake of completeness
we will consider briefly the manual arts movement in 1.11 the major European

countries which were involved.
"The first country to organize such work as a part of its school instruc
tion was Finland, where, as early as 1858, Uno Cygnaeus (1810-88) outlined a
course for manual training involving benoh and metal work, wood-carving and
basket-weaving."

2

Salomon, in 1873.

The work begun in Finland was observed by a Swede, Otto
Salomon, at the time, was in charge of the famous trade

school at Naas, Sweden.

He was impressed with the value of handwork, not

only as a medium of trade instruction, but also as a means of general education. Professor Friese points out that Salomon was oonfirmed in this belief
after he had observed the sloyd work of Cygnaeus in Finland.

Referring to

Salomon, Friese states:

--------------1 No misunderstanding will result if the reader interprets the terms "manual
arts" and "industrial arts" as being synonymous, although, actually,
"industrial arts", is the more modern term.
2 Ellwood P. Cubberly, HistorY ~ Education (Chicago, 1920), p. 769.

He wished to develop the normal activities
of children in a beneficial way, instill
respect for labor, develop independence and
self-reliance, train in habits of order,
exactness and cleanliness, train the eye in
the sense of form, and develop physical
powers. 3
On the basis of otto Salomon's work and observations the government of

Sweden decided to introduce manual work into its schools.

The introduction

of this work was to serve the dual function of counteracting the bad physical
and moral effects of city life and of renewing the declining interest in the
industries of the home.
From these Scandinavian beginnings the manual-e.rts movement spread to
the larger European nations. As Cubberly says:
France was the first of the larger European
nations to adopt this new addition to elementary sohool instruction, a training
school being organized at Paris in 1873, and
in 1882, the instruction in manual activities
was ordered introduced into all the primary
schools of France. 4
While the movement was rather slow in getting across the Channel into England, having been first introduced in London about 1887, it is interesting to
note an addition for the girls which the British provided. We quote Cubberly
again:
The government at once accepted the idea,
encouraged its spread, and began to aid in
the training of teachers. By 1900 the work
was found in all the larger cities, and
included cooking and sewing for the Sirls,
as well as manual work for the boys.
~--------

..-----

~ Jolm F. Friese, Exploring ~ Manual ~ (New York, 1926), p. 10.

--

4 Cubberly, Ope Cit., p. 769.

4

In Germany a type of manual training was introduoed by Dr. Waldemar
Goetze.

It was first begun at Leipzig and gradually spread through oentral

and southern Germany.

The work in Germany seems to have been developed inde-

pendently of the work done in the Soandinavian countries.

However. as will

be brought out later. the German movement had an influence on the Amerioan
work in this field.
Della Vos was the person instrumental in developing the Russian system
of tool instruotion.

It was first introduoed at the Imperial Institute of

Moscow in the year 1868. This shopwork differed from that introduced in Finland ten years earlier in that it was strictly vocational.

Its purpose was

to train skilled workers and engineers needed for the oonstruction of Russian
railroads.
These various movements in the European oountries all had their partioular influenoe on the American soene.

These influenoes will be best under-

stood if we consider separately the charaoteristios and the contributions of
eaoh country's type of manual arts.
The work done in Sweden was oalled sloyd work.
a sort of jaok-of-all-trades.
art.

A sloyder was a tinker.

Sloyd work was originally oonsidered a home

However. the industrialization and urbanization of a large portion of

the Swedish population effeoted a deoline in the home arts.

That otto

Salomon considered this sloyd work a part of the child's general education
has been previously pointed out.

Professor Friese describes the method of

instruotion as follows:
All pupils did not work on exactly the
same model. but they did work in the same
~

L
____________________________________________~

6

general group requiring t he same type of
instruotion. In presenting new work a
model was shown. A sketoh or working
drawing was made by the teacher and this
was oopied in notebooks by the pupils.
The operations were formulated and written
in the notebooks. Class instruotion was
supplemented by individual help. An
interesting outgrowth of this work was the
development of small-sized woodworking tools
for ohildren. The artioles made were useful, but there were some preparatory exercises. 6
The Swedish sloyd was conceived of largely as general education and its influ
anoe on the American scene was to beget a greater regard fOr child interests
and capacities and the methods of using them in educational handwork.

The

educational p6,1chology of the Swedish system was that of formal discipline
and transfer of training.

Use was made of mechanical drawings in the making

of objects which had intrinsic value and interest for the child.

This

. interest was capitalized upon beca.use the child's mind was on the goal while
he was performing the preliminary exercises.

The Scandinavian influence made

itself manifest in the early American manual training, particularly as
regards transfer of training, formal disoipline, and the performance of preliminary exercises.
The Russian system, unlike that of the Soandinavian countries, was
intended as voca.tiona.1 education and not a part of general educa.tion.

In the

RUSSian method of tool instruction models of intrinsic value were not made;
rather they were exercises in the strict sense of the word.

--------------.,

--

6 Friese, Ope Cit., p. 11.

They were models

6

of speoifio teohniques in working with wood or metal.

There was some work

done on real jobs and articles, but usually they were in the form of group
projeots.

The interests of the boy were not considered.

Amerioan manual

arts were influenoed by the Russian system largely along the lines of organbation and administration.

Probably the Russian influenoe was felt more on

the high-school level than upon the elementary-sohool level.

This idea is

expressed by Cubberly:
In the United States the manual training
and household arts ideas have found a very
ready weloome. Curious as it may seem, the
first introduction to the United States of
this new form of instruotion came through
the exhibit made by the Russian government
at the Centennial Exhibition of 1876, showing work in wood and iron made by the pupils
of the Imperial Institute at Moscow. This,
however, was not the Swedish sloyd, but a
type of work espeoially adapted to seoondary
sohool instruotion. In consequenoe the movement for instruotion in the manual activities
in the United States, ,unlike in other nations,
began as a highly organized technioal type of
high sohool instruction, while the elementary
school sloyd and household arts for girls came
in later. 7
Some of the ideas that were drawn from the RU8.ian system were:
1. Oocupational analysis as a basis for organization of the course of study.
2. Subject matter was organized from the simple
to the complex and teaching methods were
developed.
3. Close reoord was kept of pupil progress.

---------------

--

? Cubberly, Ope Cit., p. 770.

4. Separate shops. or unit shops as they are
called in this country, were organized for
each trade. 8
These ideas obviously lend themselves more to the seoondary scene than they
do to the elementary level.

They are still current in the high-school unit

shops.
There are many features in the distinctive type of manual training
developed in Germany that have carried over to the Amerioan system and have
persisted to the present time.

The German system was the first to use teach-

ers who were pedagogically trained and who had reoeived supplemental instruotion in lIl80hanics from skilled artisans.

The generally recognized superior-

ity of this type of teaoher was attested to by the Navy during World War II,
when for instructors in aircraft mechanios the Navy chose teachers with no
aircraft training whom they trained in mechanios instead of choosing mechanics untrained in teaching.

Briefly stated, it is considered easier to make

a meohanio out of a teaoher than it is to make a teacher out of a meohanic.
The German system also made use of ohild interest in the

~election

of art-

icles to be made. and the learning experience through careful direction was
emphasized as much as the finished product.

The German manual ....rts concepts

whioh influenced the American situation are, to the present day, considered
valid in industrial .... rts education.
These were the European anteoedents of the American system of manual
arts.

As was mentioned earlier, the manual ....rts movement in this country

began on the seoondary leval as a result of the Russian exhibit. As a direct

-----------..... _8 Adapted from Friese.

8

result of this exhibition of the work of Della Vos. the Meohanic Arts Sohool
of Boston was established by Dr. Runkel in 1877.

The curriculum of this

school was highly specialized with unit shops for the various trades.

How-

ever. before this type of school beoame generally acoepted. an influence.
strictly American. made itself felt.
Professor Friese thus traces the American influence on the manual-arts
movement in this country:
For a number of years previous to 1879,
the germ of what was later to become Am.erioan
"manual training" had been developing .lowly
in st. Louis. The movement there was separate
from the experimentation in eastern centers
which followed the introduction of the Russian
and Swedish plans. In 1873, Calvin Woodward.
who had been experimenting with manual education in secondary schools oonneoted with Washington University, advooated the introduction of
instruction in handwork into all seoondary
sohools as a part of the general eduoation of
all boys.9
In 1879 Calvin Woodward established a manual-training school in connection with Washington University.

In order to secure funds for the project

he had to organize it on the basis of vocational education.

However, since

he had originally advocated the use of handwork on all levels of the educational ladder regardless of the oooupation the boy intended to follow, he is
considered the father of Amerioan manual training.

Thus it will be under-

stood that, while the American industrial arts movement was in part precipitated by European influenoes, it also had home origins and influences.

--------------9 John F. Friese, Course Making in Industrial Eduoation (Peoria, Illinois,
1946)' p. 46.

9

Experimentally, as early as 1880, handwork 1I8.S tried on the elementary
level.

In the Workingmen's School construotion work was initiated in the

kindergarten.
ing.

Later it was extended upward in the form of simple woodwork-

In 1882 an experimental olass in woodworking 1I8.sformed in one of the

public schools in Boston.

In the same year the boara of education of Mont-

clair, New Jersey introduced manual training to the curriculum of the elementary schools.

Philadelphia, in 1885, made similar 'additions to the elemen-

tary sohool ourrioulum.

Three years later the city of New York added draw10
ing, sewing, oooking, and woodworking to its elementary-school oourse.

These movements were largely manifestations of Calvin Woodward's idea that
manual aotivities deserved inolusion to the currioulum as a phase of general
education.

While some of the earlier introduotions of manual arts were the

result of the Wood1l8.rd influenoe, the Swedish sloyd had some effect on the
later introduotions.
From these beginnings the manual-training movement spread. At first its
adoption in the various school systems 1I8.S slow, but by 1900 forty cities,
almost all of them in the North Atlantio group of states, had introduced
manual training into their sohools.
readily accepted by all.
oational

syst~.

Manual training, however, was not

It had to fight for its place in the Amerioan edu-

Friese records that in the National Education Assooiation

the oontroversy over whether or not manual training deserved a place in the
11
general ourrioulum raged from 1882 to 1889.

/.

--------------10 Dates based on Cubberly, Ope

~Ll1

Fri ••••

~. ~ ••

p. 15.

.£!!.,

p. 771.

10
Gradually organizations were formed to further the work of the movement.
In 1893 the Western Drawing Teaohers' Assooiation was formed.
developed into the Western Arts Assooiation.
oame into existenoe in 1899.

This later

The Eastern Arts Assooiation

Teaoher training for manual training began in

Boston in 1886 when a very influential sohool was established there.

Bradl~

Polyteohnio Institute in Peoria. Illinois. established teaoher training on a
broad soale in 1897.

This was oonsidered an important step in the develop-

ment of manual training in the Middle West.

Gradually the manual arts gained

reoognition by Amerioan eduoators.
The teaohing of the household arts for the girls is of somewhat earlier
origin than the teaohing of manual training for the boys.
the position of girls in tho sohoo1s.

This was due to

Needlework and household arts were

oonsidered the fitting subjeots for the girl to study and when girls were
first admitted to the sohoo1s "they were presented with the orumbs of eduoa"
It 12
t lone

In faot. as is pointed out by Bevier and Usher. the early schools

were provided for boys only. and
The Dames' Sohoo1s were the only organized
agenoy outside the ho.me. and they are said
to have afforded opportunities to learn
needlework, danoing. and improvement in
manners. 13
For this reason it is easy to understand that when the publio sohools of
Boston were opened to girls in 1798 they had instruotion in needlework fro.m
their regular teachers.

The domestio soienoes were oonsidered essentials for

-----.---------12 C. Bevier and L. Usher, The ~ Eoonomios Movement (Boston, 1912), p. 9.
13 ~ •• p. 9.

11

the girls.

When the schools were first opened to girls, reading, writing.

and arithmetic were oonsidered frills, and unessential for female needs.
It is the growth and expansion of the domestio sciences rather than
their introduction which makes the history of this side of the industrial
and home-making arts.

During its development, home-economios instruotion

has been largely influenoed by the purposes and methods of manual training,
general industrial training, and vooational eduoation. The expansion of
oooking and sewing in the schools was greatly acoelerated by the development
of the manual-training movement.

These were the subjeots whioh were oonsid-

ered the type of manual training adapted to the needs of the girls.

Manual

training in the sohools was supposed to serve two major funotions.

The first

of these was to contribute to the development of the whole child through
learning by doing.

The second of these purposes was to give practioal train-

ing for future vooations.
The aims and methods of the courses given to
offered to the girls were somewhat different.

b~s

and of the oourse

The future oocupation of the

girls for the greater part was that of a homemaker, and the subjects of sewing and cooking were logioally vooational needs of the girl.

However, the

materials and prooesses learned by the boys in the manual-training courses
were so far removed from what they might do in the future that manual training bad to be justified on the grounds of general eduoation for the boys.
Thus courses for the girls were assigned a dual function; vooational eduoation and general education.

This double value assigned to the training

given in the household activities has done much toward oonfusing the real

12
eduoational value of the subjeot.
The manual-training movement reoeived popular support. both from the
layman beoause he saw praotioal value in it. and from the eduoator beoause
he saw it as a method that was valuable in general eduoation.

In one sense

the introduotion of manual training into the schools marked the beginnings
of more sooialized eduoation, but the subjeot matter. aims. and methods of
the manual-training movement were interpreted so narrowly that the results
of suoh training fell far short of the ideals of both the educator and the
layman.

The domestio-scienoe oourses of oooking and sewing, and the manual

training with its emphasis on woodworking,

aoc~plished

neither vooational

effioienoy nor the imparting of a knowledge and real understanding of industrial and household problemB.

Their primary aooomplishment was to give hand

skill and a knowledge of oonstruotive prooesses.
The manual-training movement whioh was influenoed, as we bave seen, by
the Soandinavian sloyd, the Russian tool instruotion, the German manual
training, and the Woodward manual training, also left its marks.

Professor

Friese lists the "influenoes of manual training" whioh were felt for a long
time and some of whioh are still felt:
The philosophy of transfer of training, or
ability to transfer skills and habits from
one subjeot to another, either within the
field of manual training or from it to
aoademio fields, was an aooepted but unproved
aim.
Manual training was oonoei ved largely
as woodwork and at times some metalwork.
A oourse of study was formed on the
basis of a series of set exeroises or problems followed in sequential order.

13
The original lack of pupil interest in
the articles made was not sensed and corrected
for a number of years. Articles of interest
to pupils and provisions for individual differences began to appear during the end of the
period in which educational handwork was called
manual training. l4
With the recognition of these shortoomings came the beginnings of a more
modern concept of aims, subject matter, and methods.

The value of interest

in all fields of education was being given more emphasis.

The ohange in ped-

agogioal thougit. as a result of which the pupil became more important than
the subjeot matter, was gaining more adherents.

Thus the ideas of original-

ity, pupil choice in the seleotion of problems, and oreative design were
introduced to improve the handwork offerings.

With these came a newer con-

oeption of oreativeness in relation to manual arts; namely, that manual arts
is a means of self-expression, and a medium for teaohing design, proportion,
color, and so forth.

These new concepts did much toward making the manual

arts acceptable to a greater number of educators as a phase of general education.
Cubberly indicates the passing of the early concept of manual training
and household arts as follows:
With the breakdown of faculty psyohology
and the abandonment in large part the dootrine
of formal disoipline in the training of the
mind, the whole manual training and household
arts work has had to be reshaped ••• thesenew
subjeots oame to be conceived of in their
proper light as means of individual expression

--------------14 Friese,.2£•

.£!!:..,

p. 47.

14
and to be extended to new forms, materials,
oolors, and new praotioal and artistio ends.
Today instruction in the manual work
and household arts in all their forms has
been further ohanged to make of them educational
instruments for interpreting the fields of
art and industry and homelife in terms of their
sooial signifioanoe and usefulness. 1S
To the more far-seeing eduoators the failure of manual training was due,
not to the inadequacy of oooupational aotivities as educational material, but
to the narrow and formal interpretation of these activities.

The use of

oocupations to vitalize the work of the sohool and as a means of giving
pupils an understanding of and an interest in the oocupations that are oarried on around them is steadily growing in the sohools.

This attitude toward

the manual arts 1s olearly expressed by Dewey:
Gardening, for example, need not be
taught either for the sake of preparing
future gardeners, or as an agreeable way
of passing time. It affords an avenue of
approach to knowledge of the place of farming and hortioulture have had in the history
of the race and which they oooupy in present
sooial organization. Carried on in an environment eduoationally oontrolled, they are
meansfbr making a study of the facts of growth,
the ohemistry of soil, the role of light, air,
and moisture, injurious and helpful animal
life, etc. There is nothing in the elementary
study of botany whioh oannot be introduoed in
a vital way in conneotion with caring for the
growth of seeds. Instead of the subjeot matter belonging to a peculiar study oalled
botany. it will then belong to life, and will
find, moreover, its natural correlations with
the facts of soil, animal life, and human
relations. As students grow mature, they will

----------_ .. _-15 CUbberly,.2£. ~., p. 772.
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peroeive problems of interest whioh may be
pursued for the sake of disoovery. independent of the original direot interest in
gardening -- problems oonneoted with the
germination and nutrition of plants. the
reproduotion of fruits. eto •• thus making
a transition to deliberate intelleotual
investigations.
The illustration is intended to apply,
of oourse, to other sohool oooupations -woodworking. cooking, and on through the
list. 1S
Interpreted in terms of manual training and household arts this would
mean that woodworking, cooking, and sewing. should be used as an avenue of
approach to the study of the praotical. scientifio, sooial, and art problems
related to these aotivities.

The study of woodworking could logically

embraoe such things as historic uses of wood. souroes of wood. lumbering,
aotivities and oocupations connected with various types of woodworking. uses
of wood, and so on.

One needs but to consider a few of the phases of the

study of foods and of olothing to realize how well those studies might fit
into any program of general education.

With the aooeptance of these ideas

by various educators throughout the country manual training gave way to a
broader and more inolusive conoept called "manual arts".

Professor Friese

desoribes the period of change as follows:
No clear-out line can be drawn between
what was known as manual training and its
successor, manual arts. There was a growing
interest in the application of art principles
to industrial products. The designing of
problems to be made in the school shop became

--------------16 John Dewey, Demooracy ~ Education (.l'Jew York, 1916) p. 235.

16
an important part of educational handwork,
and the true "educational project" was born.
It was quite natural that "training" should
be supplanted by "arts". The newer term.
means skilled hand occupations and also oontains the thought of art and design. The
term. "manual arts" had long been used in
Europe in a broad way but its first offioia1
use in America occurred in the naming of the
Macy Manual Arts Building of Teachers College,
New York, by Charles A. Bennett. l1
During the manua1-e.rts era the emphasis

1I8.S

still primarily upon skill,

but the concepts of originality and design were introduoed.

It was natural

that the addition of these oonoepts should make the subject more acceptable
as a phase of general education.

It must be remembered, however, that

oountry'"'Wide acceptance of this newer concept was extremely slow in being
aocomp1ished.

.As is true with any change in eduoation, many teachers are

reluctant to change their methods and do so only under pressure or after
oonsiderable time has elapsed.

Same schools initiated their handwork pro-

grams with a type of work closely allied to the manua1-e.rts concept, particu1ar1y those whiohwere more directly influenced by the work of Larsson, who
brought the sloyd from Sweden to Boston in 1888. These schools did much
work along the lines of arts and orafts, worked with a variety of materials,
and employed the concepts of interest to produoe originality in design.

In

too many schools the Russian influence was more strongly felt and oourses of
the more formal and technical type were introduced with their emphasis on
specific skills and formal exercises.

Many school systems had this type of

work long after the manua1-e.rts era was heralded in by Bennett in 1894.

--------------Friese, Ope Cit •• p. 47.

--
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While the oourse was not so striotly formal, the subjeot whioh was dropped
from the curriculum of the Chicago sohools in 1933 beoause of a limited budget was oal1ed manual training.
Manual training in the Chicago publio schools as it was experienoed by
the author, who was a pupil in the Chioago elementary sohools from 1926 to
1934, oonsisted entirely of woodworking.

Emphasis was on the finished

produot and the acquisition of skills in the 'handling of the various woodworking tools.

However, the learning of the tool processes was in oonnection

with the making of a project, not as formal isolated exeroises.

Before the

author's time in the schools such skills were learned independently of the
making of any article.

Learning to square a board, for example, was learned

on a standard-sized piece of board passed out by the instructor on the first
day of class.

Many negative attitudes were produced by this method of

instruotion. Up to the time that manual training was disoontinued in Chioago
little was done in the way of applioation of art prinoiples or originality
in design to the projects being produced. The author, of course, can speak
from experience of only one of the Chicago schools.

It is possible that more

progressive manual-training teachers in other sohools employed the broader
manual~rts

conoepts in their presentation of the work.

It is also possible

that there were some old-line formal disciplinarians on the payroll in
June 1933.

It is probably safe to say that the handwork whioh Chicago abol-

ished was a hybrid of the manual-training and of the manual~rts concepts.
Just how muoh manual training and manual arts was included depended upon the
individual teaoher.

l:=----------a
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Following the acceptance of the manual arts concept and the idea that
handwork was a legitimate phase of general education, considerable work was
developed in the school systems throughout the country in the arts and orafts
In some schools the subjeots were separate, in others the work was integrated
Various

~stems,

depending upon wealth and philosophy, offered the work at

different grade levels.

The prevalent practice seems to have been for hand-

work to be a separate subject and to be offered to pupils in the sixth,
seventh, and eighth grades.
In the development of the present-day conoept of the industrial arts
program the manual-arts phase is oonsidered the second of three periods.
Concerning the manual-arts phase of development the following comment is made
in the report of a committee appointed by the United States commissioner of

education to clarity the position of industrial arts in the sohools of the
United States:
This, of course, was wholesome, but
all the time there was something going on
in Amerioan life that was being missed by
school programs, namely, the phenomenon of
industry itself. 1S
The introduction of the third period is most authoritatively explained

in the following quotation from the report of the

above~entioned

oommittee:

The inf1uenoe of industry brought about
a third period of development, which was
referred to by Riohards, Russell, and Bonser,
and others, as "industrial arts" (1906-10).

-------.._-----18 ~dustrial Arts, Its Interpretation in American Schools, United States
epartment of the~terior (Offioe or-Eduoation, 1937), p. 14
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The feeling was that all of the old that was
good should be retained but that certain new
concepts should dominate. One of the first
ideas along with the origin of the junior high
school in the second decade of the present
century was to provide for broad orientation
or exploration. Industrial arts began to call
for a diversity rather than a specialization
of skills. Many materials were used along with
experiences in the basic techniques employed by
industry. Bonser's early definition. "Industrial arts is a study of the changes made by
man in the forms of materials to increase their
values. and of the problems of life related to
these changes," was but a modern interpretation
of the aims of general education. 19
Here we find eduoation ohanging to keep pace with the sooiety into which
it will send its product.

If handwork and household arts were to justify

their p1aoe in the curriculum as general eduoation, a modification in the
light of a changing society was neoessary.
principle of change.

20

This is an application of the

Professor Friese accurately describes this third per-

iod and the reasons for its advent:
A new conoept of the nature and purpose
of what has come to be known as industrial
arts was olearly enunciated by Dean James E.
Russell in 1909, and by Professor Frederick
G. Bonser in 1911. The new conoept was
largely in terms of the elementary 8chpol
level. How to interpret, reaot to, and
seoure the greatest benefits from industry
and its produots was conceived as being of
equal or greater value than the development
of hand skills. It should be remembered that
at that time we were embarking to an even
greater extent than before upon large soale
production. Industrial intelligenoe and
consumer's knowledges were the two general

-------.._---......
19 ~ •• p. 14.

V6n. F. C'lU1ningham., Pivotal Problems ~ Education, p. 283.

"

r-----------------------------------------------------~
20

period~

brings us roughly up to date in the handwork offerings of our schools. That
its oontent and objeotives have varied from time to time and from place to
place we shall see later.

Industrial

arts~

which was based on a wide samp-

ling of industrial experienoes, became more generally aooepted as a branch
of general eduoation.

In school work there was greater attention to the

industrial scene than to the separate vocations.

The industrial-arls move-

mont also brought with it the idea of the general shop.

The general

shop~

as contrasted with the unit shop, contained facilities for carrying on a variety of industrial activities.
prevailed on a

country~de

These were some of the influences whioh have

basis.

While the handwork for the boys was undergoing this three-phase development, the household-arts program for the girls was simply expanding in oontent and generally keeping pace objeotively with the social and industrial
objeotives that the boys' handwork was acquiring.
originally consisted only of sewing and

cooking~

the development of-the science of home economics.

Household arts, whioh
grew more inolusive with
That the early offerings

in the field of domestic science were considered inadequate is brought out by

Beyier and Usher:

--------------21 Friese~~ •

.£.!!.,

p. 49.

I
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outoomes these two eduoators had in mind
as the greatest oontributions that handwork
in general education could make. Here the
related phases of shopwork find champions.
Russell said that the study of industries
should be for the sake of securing a better
view of man's part in controlling produotion~
distribution~ and consumption. 2l
This third developmental period of handwork, the industrial-arts

I

, I
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Among educational movements which in
reoent years have engaged the attention of
the public none has been received with
greater favor than the attempt to introduce
into schools for girls and women some systematic
teaching of the arts which are practiced in
the haae ••• Cooking and sewing are quite commonly
taught in the public schools, and cooking
schools for women have been organized in numerous
places. While useful instruction in these lines
is imparted, it is generally reoognized that muoh
remains to be done before the teaching of domestic scienoe can assume its most effeotive form. 22
The expansion of household arts and domestio scienoe into the more
inclusive subject matter heading of "home economics" was due primarily to two
things.

First of these was the application of the principles of science to

the household arts which brought the subject to a higher level and increased
educational prestige.

The second factor was the inolusion of more things

than cooking and sewing.

The Syllabus

~

Home Economies, published by the

American Home Economics Association in 1913, lists the subject of home economics as inoluding (1) food, (2) clothing, (3) shelter, and (4) household
management.

In the same publioation a definition for home economics was

stated which compares almost word for word with the 1945 edition of Webster's
dictionary:
Home Economics, as a distinctive subject
of instruotion, is the study of the economic,
sanitary, and aesthetic aspects of food,
clothing, and shelter, as connected with their
selection, preparation, and use by the f~ily
in the home or by other groups of people •
••• Home Economics, like many other subjects
of instruction--for ex~p1e sociology,

--------------22 Bevier and Usher, ~ ~ Economics Movement (Boston 1912), p. 38.
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engineering, agriculture--is a complex. In
it the oontributing groups are art, histor,y,
anthropology, sooiology, and aesthetics.
eoonomics, physiology, hygiene, mathematics,
chemistry, physics, and biology.23
On the level of secondary education the tendency has been to keep the

fields of industrial arts and home economies separated.

The secondary school

have long resisted the trends toward integration and the

break~own

jeot matter barriers.

of sub-

However, on the ele.mentary level, there has been a

definite trend toward the merging of the two subjects under the title of
industrial arts.

This 1s justifiable when one oonsiders the definition of

industrial arts:
Industrial arts is a study of the
ohanges made by man in the forms of materials
to increase their values and of the problems
of life related to these ohanges. 24
It is reasonable then to include "ohanges" made in foods and olothing as well
as those made in wood, steel, stone, and so forth.
their book, Industrial

~!2!-

Bonser and Mossman in

Elementary Sohools, organize in this manner:

The elementary sohool devotes its
efforts to those elements of study which
are of oommon value to all persons without oonsideration of sex or future occupation. It limits its work to those needs
which are common to all in a democratic
form of life. This, of oourse. does not
mean that the individual differences of
children are not respected, but it does
mean that the common elements by which
people live efficiently, cooperatively, and

-...._----------23 S,11abu8 of Home Economics, American Home Economies Assn., 1913, pages 4

and 7.
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Industrial~, Interpretation ~~. Sohls.,
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bar-moniously together are the basic materials
emphasized. All must know how to read and use
the general prooesses of number; all need'to
know the more permanently important faots and
meanings of geography. history. literature.
and soienoe as these enter into daily life
and interoourse. Is there not also a bo4y
of experienoe and knowledge relative to the
industrial arts whioh is of oommon value to
all, regardless of sex or oooupation? If so.
this should properly make up the oontent of
the industrial arts as a study for the elementary sohool to that degree in whioh elemeitary
sohool ohildren have the capaoity for it. 5
The authors above quoted suggest the following subject-matter areas as
being suitable for an elementary sohool oourse of study in industrial arts:
1. Study of Foods.
2.

Study of Clothing.

3.

Study of Shelter.

4.

Study of Utensils.

5.

Study of Reoords.

6.

Study of Tools and Maohines.

The Offioe of Eduoation oommittee on Industrial
tation

~ ~

!!:i! ~

Its Interpre-

Amerioan Sohools. reporting fourteen years later sets forth

the same idea:
~o differentiation should be made on the
elementary level in the opportunities in
industrial arts offered to boys and girls.
Both are oonsumers of the produots of industry;
both have needs for the traits that industrial
arts aim to develop. As members of the same
olasses and sooial groups they should study

L

- - - - - - - - - - - _ . . _wo

~:' c.

~II'"

Bon.er and L. Mossman. Industrial
lork. 1924) p. 20.

~ ~

Elementary Sohools
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their problems together. Eaoh will tend to
supplement the other beoause of their varying
abilities and beoause of the keen interests
they will probably take in different aspeots
of the same study. If the elementary school
deals adequately with the problems and challenges of its pupils, it will include for both
boys and girls the experienoes inherent in
industrial arts. 26
In the committee report the

foll~ving

areas are suggested for an elementary

school oourse of study in the industrial arts.

This, of course, is for both

boys and girls:
1.

Study of Food.

2.

Preparation of Foods.

3.

Preservation of Foods.

4. Study of olothing.
5. Study of Shelter.
6. Ways of Building.
7.

Interior of the Hame.

8. Activities in or near the home.
9.

Care of the Hane.

It will be perceived from the reading of these suggested

8Ubject~tter

headings that industrial arts on the elementary level oenters about the home,
just as sooial studies in the primary grades oenters about the home, and
gradually moves out to embraoe the community as the child grows older.
From these generally aooepted statements of

industrial~rts philosop~

and objeotives the various sohool systems throughout the oountry developed

--------------Industrial Arts, Interpretation in Amer. Schls., Ope

£!:!:..,

p. 18.
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different types of oourses with varying emphases. objectives, and methods.
The general trend, however, was to develop a oourse that oentered about the
home.

In many cases it was given a more desoriptive title oalled "Household

mechanios."
Looal oonditions oaused variations in the content of these oourses.
Household meohanios for the rural youth was vastly different fram that for
urban boys and girls as far as regards the specifio oontent and materials and
methods of instruotion. While, ideally, the courses in various B,ystems shoul
have been very similar in philosophy and objeotives with variations only in
the more specific matters to meet particular community needs, there were many
systems that had oourses whioh were almost vocational in nature.
type of oourse the guidanoe values of the work is emphasized.

In this

These oourses

were considered explorator,y experienoes wherein the boy or girl could obtain
an over-all view of the field in order better to oonsider his partioular area
of speoialization:
Educational institutions allover the
oountry have given a great deal of attention
to the subjeot of hane meohanios during the
past few years, and millions have been spent
in promoting the work of vooational training
and guidanoe. Hane meohanios is primarily a
guidanoe subjeot for ~hose trades which have
to do with the home. 2
other

cour8e~kers

in the industrial arts stressed the development of

appreoiations and attitudes.

These people express the more. generally aooepte

--------------27 A. Raymond Davis, "Home Meohanios as a Trade-Tryout Course", Industrial
~~ Vooationa1 Eduoation, 20:215-16, June, 1931.
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purpoJes of the courses in industrial arts and home

mec~ics:

The prinoi5J&l purpose of the work should
be to develop desirable attitudes, and habits
of thought and aotion, rather than a high
degree of skill in a variety of aotivities.
It should develop a habit of observing how
things are done, whr they are done in a certain way, and the habit of carefully analyzing
and planning tasks before they are begun.
These are amon§ the most valuable habits a
boy can form. 2
In some schools, where the more modern philosophr of the industrial arts
as general education met more opposition, tradition kept the boys' and girls'
offerings separated.

The boys' work had to do with masouline vooations and

meohanics; their handioraft work was with materials suoh a8 wood, metal,
plastic, and ceramics.

The girls, on the other hand, were instruoted in the

hame-eoonomios phases of home maintenance and their handioraft work was
largely sewing and weaving.

The idea that industrial-arts offerings should

be the same for boys and girls oame more gradually upon these

~stems:

Traditionally industrial arts eduoation
has been provided for boys only. Now the
trend is to oonoeive industrial arts not
peouliarly as the beginning of trade eduoation for men, but as an avenue to a liberal
and appreoiative understanding of industrial
life, neoessary for boys and girls alike. 29
The city of Detroit in 1926 instituted a course called "household mechanics" whioh was offered only to boys.

In 1929 Earl L. Bedell, supervisor of

vocational education in Detroit, in an artiole summarizing the opinions of

--------------28 R. W. Selvidge, itA Tentative .Analysis of Home Meohanics", Industrial Arts
~

~

~.~ .~.29

William H. Stone, Industrial Arts in Modern Eduoation, Manual Arts Press
(Peoria, Illinois, 1934) p. 1'3'9":"'-

Vooationa1 Eduoation, 20:69-70, February, 1932.
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Detroit principals conoerning household mechanios, quotes one principal as
having said:
The purpose of household mechanics is
to aid in making the boy or girl a wort~
home member.
It is just as essential for a girl to
know how to repair an extension cord of a
flat iron, to tell a sorew driver from an
auger bit, to use a hammer, and to distinguish basewood from walnut in furniture, as
it is for a boy. Likewise I think a boy
should know a few of the essential facts
about oooking, baking, diet, etc. A very
good idea would be to let the boys exchange
their course with the girls for nine or ten
weeks if they so choose. It would make an
ideal combination in any home, and would
greatly incrase the value of the household
mechanics course. SO
It would seem, from the above quotation, that the principal oonsidered houaehold mechanios at least partly vocational in nature.
Following this, exchange olasses were introduced in various parts of the

31
oountry and in most cases were received enthusiastioally.

In reviewing the

literature of the period pertaining to exchange classes, one finds nothing
questioning the value of industrial-arts training for girls.

However, that

there was some doubt ooncerning the value of home-eoonomics training for boys
1s indicated by the appearanoe of artioles in periodioals evaluating the
training in home eoonomics for the boys.

None of these are researoh studies.

They are the presentation of opinions either of individuals or committees.

--------------30 Earl L. Bedell, "What Principals Think of Household Mechanics," Industrial
~ Magazine, 18:176-77, May 1929.
A. E. Hussey and V. L. Pickens, "Boy and Girl Exchange Unit; girls in
shop and boys in the kitchen, It Practical Home Economics, 12:101, April,
1934.
-
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Fay Mack. writing an "Evaluation of Training for Boys in Home Economics."
expresses the opinion that training for boys in the home arts is a worth~hile
32
addition to their general education.
A committee. reporting on the value
of home economics for boys. recommend differentiation not in specific objeotives but in emphasis. 33

In the main these opinions are positive expressions

of the value of home economics for boys.
As Chicago emerged from the depression and more funds were made available
for the operation of its
of handwork was felt.
in 1933.

sohoo1s~

a realization of a need for the rep1aoement

Manual training and domestio science had been dropped

Under the direction of Dr. Louis V. Newkirk a co-educationa1 home

mechanics course was evolved.

Commenting on its introduotion. Dr. William. H.

Johnson. superintendent of schools at that

time~

desoribes the course as fol-

lows:
The home mechanics course is designed
to rep1aoe the old courses in manual training and domestic soience which beoame obsolete and were dropped from. the ourriou1um
in 1933. The older ~dcraf't oourses put
the emphasis on tool operations and a limited
number of construction materials. These old
courses were the result of pioneer attempts
to provide the needed instruotion in handwork
to help boys and girls make the proper adjustments to our newmeohanica1 and industrial
world. 34

--------------32 "Evaluation of Training for Boys in Home Econom1cs~ It Fay Maok. Practical
Home Economics. 11:104, April. 1933.

------

33 H. K. Straub. ItReport of' the Committee on Home Economics for Boys~ Journal
~~Economics. 28:539-40, October, 1936.
William H. Johnson, "Hame Mechanics in the Chicago Public Schools,"
Industrial ~~ Vooationa1 Education. 28:118-122, March, 1939.
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A TYPICAL HOME MECHANICS LABORATOllY (lookIng to rear of room) •

All home meohanl'ClI laboratories in the 01 ty conform 'to tbe
same general plan. Not-lee the table. with movable at.ools t.o tac1.l.1tate group acttvi ty. Aleo ,proVldf,td are V! se benchea, cookIng tables.
stoves, Sink, and power maol\1nery.

~

~

\
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Fig.?

SAME LABORATORY LOOKING TO FRONT OF ROO••

Oabinets In left-front corner are for tools. The apparatus
on the too"l oab'1nets slmulate.repa1r actlvitle. in the electrlc-al and:
plumbln.g units. The panel in the center tront with the two banks of
white cards 1s an electrical Que.s tlonnalre • . T~e . cards are changed
accordIng to the un! t be1ng studied at any partioular tIme.•

~
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This course included both the mechanioal and home-economics phases of
home maintenance. and was

~rticipated

in by boys and girls.

The course.

while incorporating the ideas of forward-looking educators. was considered
unique and was tried experimentally in five elementary schools during the
school year 1938-1939.
try-out period.

One thousand boys and girls participated in the early

By June 1945 home-mechanics laboratories were opened in one

hundred and fifty elementary schools with more than fifty thousand boys and
girls participating. World War II with its attendant shortages of school
personnel and materials hindered the incorporation of the subject into the
curriculums of more elementary schools.

However. the post-war period is see-

ing the installation of more laboratories.

Some of the new sohool buildings

provide a shop especially designed for home mechanic.s.
The course was designed in such a way as to preserve flexibility. so
that it might be changed in the light of changing needs and progress in educational thought.

The broad objective of this new practical-arts course for the

upper grades is general education.

The pupil experiences in the course cen-

ter around practical activities in the home.

The specific objectives of home

mechanics are set forth in the preface of a recently published text for home
mechanics:
To give consumer knowledge about the selection and efficient use of the products of
industry that are a part of home living.
To develop handy~ abilities with the
ordinary hand tools and a variety of construction materials.
To teach the use of handcraft for leisure
time activities in the home.

32

To oontribute to the development of the
personality of the ohi1d and to further
the sooia1 objectives of general eduoation. Courses in home meohanios offer a
student opportunities to work as an individual member of a group or to assume responsibilities for 1eadership.35
The

home~echani08

oourse is divided into twelve learning areas:

Eleo-

trioity in the modern home; seleotion and oare of clothing; reading and making of drawings; care and use of tools; sanitation and air conditioning;
se1eotion and serving of food; ventilation and safety; oare and repair of
metal articles in the home; practioe in painting and finishing; wood oonstruc
tion in the home; se1eotion and arrangement of home furnishings; and maintenance of house and garden.
Although there are twelve instruotional areas in the home meohanios
laboratory oourse only eight are presented as separate units.

The areas of

finishing. woodwork. drawing, and care of tools are used as an integral part
of the remaining eight.
each learning area.

Projects requiring pupil performance are given for

These consist of neoessary jobs in the selection, oare,

repair, and construction of materials used in and about the home.

The acquis

ition of praotioal knowledge and appreoiation also forms a major part of each
unit of work.

This is aohieved largely through o.are on the part of the

teacher to prepare the pupils. visual aids, and supplementary materials.

An

extensive suggestive list of projeots is given for eaoh area so that the
teacher may seleot those most suitable for his or her particular school and
oommunity.

--------------a5 W. H. Johnson and L. V. Newkirk, Home Meohanios, (New York, 1947). p. V.

------'
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The following eight unit. are the basic one. of the twelve mentioned
previously and cover a period of two years.
ten weeks.

Eaoh of the units is studied for

A pupil, beginning home mechanics work in the seventh grade, will

have had instruotion in all eight units by the time he graduates two years
later. 36
ELECTRICITY IN THE MODERN HOME:

includes instruotion in such things as

care and repair of eleotrical applianoes, theory and praotice of fuses, reading eleotric meters and oomputation of bills, and eleotrical safety.
SANITATION .AND AIR CONDITIONI\G:
and heating.

covers material concerning plumbing

Pupils are taught how to repair faucet., ball oocks, flush

valves, and sink drains.

Methods of heating home. and firing furnaces are

presented.
OARE AND REPAIR 01<' METAL

.ARTI~LES

IN THE HOME:

has to do with the care

and repair of those tools which pertain to home maintenance.

Some of the

jobs include oleaning of silverware, sharpening knives and scissors, washing
widows, polishing metal., and so forth.
SELECT ION AND ARRANGEl4ENT OF HOME FURNISHINGS:

pupils are acquainted

with the different types of joinery used in furniture making, taught how to
care for various types of finishes, how to refinish furniture, and how to
make simple repairs on articles of furniture.
VENTILATIO~

AIm SAFETY:

some of the jobs in this area include cutting

window shades to size, glazing a window sash, installing door and window

------.._------_
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36 At the present time a oommittee is studying the possibility of ohanging
~ tu.e allotment. to the .,.,.iou. instruotional areas.
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Fig. ,

GROuP OF BOYS PERFORMING A SOLDERING JOB.
"

~.
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Programmlrigo.f home meohanios lome times present_difficulti ••'. ·" At theaohool where this Invest1gation was oarr1ed out a room 18 divided ' according to sex. The»oys have a double per,1odot home
mechan10s while the girl_ have l1brary and gymnasium.
Each week b01s and girls assemble for e. s1ngle period

of demonstration and. disoussion.

a5

hardware, making of window soreens, oare and repair of different types of
door looks, and consumer information on those items.
MAINTENANCE OF HOUSE AND GARDEN:

inoludes instruotion on planting, oare

of lawns, planting and trimming of shrubbery, planting and pruning of trees,
oare and repair of

~rden

tools, arrangement of equipment in garage and base-

ment, etc.
SELECTION AND CARE 0Ji' CLetrHING:

includes instruction in sewing, both

hand and maohine, and oleaning of olothing.

In aocordance with the general

objeotives of industrial arts the history of olothing is brought out and a
II

study of the ohanges" in mater;ials is a part of the unit.
SELECTION AND PREPARATION

O~'

FOODS:

presents elementary faots oonoern-

ing oookery, baking, seleotion of foods in aooordanoe with the prinoiples of
good nutrition, and proper table settings for various ocoasions.
aotivities center around wise buying, and the social

signifi~ce

other
of food.

As was pointed out before the specific selection of subject matter
within the above areas is determined by tne local teacher to meet the needs
and interests of the individual school oomm.unity.

It is easy to understand

tht..t the type of job which would oe suitable for pupils in an apartment hotel
area might not b. at all appropriate for pupils in a residential district.
Like•.,ise the economics status of the community is a conditioning faotor in
determining the selection of oontent.
FrOlll 50 to 60 peroent of the time a child spends in the home mechanics
laboratory is devoted to the care and repair type of work.

The remainder of

his time is spent in the oonstruction of small projects from a ride variety

36

F1g. 4

GROUP OF GIRLS PERFORMING A SOLDERING JOB.

Wh1le th'e' boya of their room are in l1bra,r y
and gymnas1um ttleg1rls have a double laboratory
per10d of home meohan1os. These girls have seen a
teaoher demon.s trat1on of soldering and are now
trying their hand at 1t. G1rls in baokground are
performing other jobS oonneoted w1ththeunlt.
Jobs are rotB.te.d from group t.o group acoo:r~Ung to
8:. rotat1on sohedule.
.
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of materials.

During the war years salvaged materials of all kinds were

used, suoh as tin cans, wire ooat hangers, eto. The projeots are so designed
that they do not take an entire semester to oomplete as was the oase with
most of the manual training type projeot. Usually the artio1e oan be made
in one or two olass periods. A ohild often loses interest in anything that
takes too long to oonstruct.
As much of the work as possible is presented on a laboratory basis.

Of

oourse much of the material conoerning the history, industrial treatment,
etc., of various materials and processes must be presented by visual aid.,
discussions. and readings.

However, where possible, the ohild learns to do

the job by working on an apparatus designed to simulate the real situation.
It the job has to do with the wiring of door bell oirouits the ohild has the
neoessary tool., bells, buzzers, wire, dry oel1s, and so forth to do the task
at hand.

If he is to repair a faucet he has an aotual fauoet upon which to

perform the job. The learning situation is vivid, real, and first hand.
Both men and women are included in the ranks of home mechanios teaohers.
They must have the general educational background that is considered fundamental in the adequate preparation of all elementary

t8&o~rs.

In addition,

the home mechanios teaohers must have meohanioal ability and must be trained
in the content and methods of the oourse.

To this end a course for the

training of home mechanios teaohers bas been developed at the Chioago Teaohers College.

The qualifioations for a teaoher of.home meohanios are:
General elementary oertifioate
~ine

semester house of industrial arts

~ine

semester hours of home eoonomics
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Three semester hours of soienoe
Three semester hours of integrated oonstruotion
Two semester hours of preparation of materials
and methods in home mechanios.
The typioal home meohanios laboratory is ..bout twioe as long as the
regular olassroom; it has as muoh built-in oupboard space as possible; it 18
equipped with gas and electrioal outlets ll a sink ll and running water. The
room equipment includes a tool and storage cabinet. two workbenohes with
visesll two oooking tables with stoves at the sidell six large worktables il wall
benohes with storage spaoe below. two s81t'ing ..ohines. an ironing board ...
teaoher's desk ll .. filing cabinetll stools whioh can be plaoed under the tables
wben not in use by pupils. and wall shelves for display of finished projeots.
The home mechanios laboratory 1s an elementary edition of the general shop
with its faoilities for working with a variety of materials.
The

home~echanios

course does not require the use of dangerous

p~er

maohinery although many laboratories do bave a so roll saw. drill press ll and
lately. with the introduction of plastics. eleotrio buffers for polishing and
finishing.

other machines are the sewing maohines and a hand-driven grinder.

The course also requires the use of .. variety of band

tool~.

Children are

taught not only their use but also their oare and oonsumer information ooneerning their purchase.
The Ohioago home meohanios laboratory oourse has been developed to fill
.. modern educational need, whioh bas resulted from fundamental ohanges in the
industrial II economic. and sooial life during the past half oentury. This

~------_---J
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oourse must oontinually ohange because neoessary additions to and deletions
from. its oontent will be made with the advanoe of modern home life. The
material in this ohapter is intended to brief the reader on the nature and
purposes of the industrial arts, and partioularly on the hane meohanics situation in the Chicago elementary schools.

It is hoped that this will enable

the reader better to understand the problem. under investigation.

ll:------------'

(

CHAPl'ER II
STATElIrIENT OF PROBLEM AND DESCRIPTION OF EXPERIMENT TO DETERMINE
RELATIVE ACHIEVEMENT OF BOYS AliD GIRLS IN THE
TWO MAIN AREAS OF HOME MECHANICS

"Studying the oourse of study and the ourrioulum. in aotion are not
passing fads.

They are permanent and fundamental aotivities of the .duoa-

tional soene in the United States.

The general movement 18 rapidly beooming

more effeotive_ the results more suooessful."l

It is impossible ever to

expeot the perfeot ourrioulum or the oourse of study whioh will never require
further revision.

The ohanges whioh are made in eduoational method are not

those whioh will lead us eventually to absolute perfeotion.

They are modi-

fioations whioh_ after observation, experimentation, and study, are oonsidered best for a partioular situation at a particular time.
"While the d7ll8.Jldc nature of the curriculum. should always be given due
emphasis, there is no implioation that the ourrioulum oan represent the teelings, beliefs, or desires of individual teachers and immature individuals
growing casually out of daily olassroom experience. fl2
a.re essential.

Balanoe and moderation

Changes and revision, while neoessary and inevitable i f the

schools are to keep up with the ohanging needs ot sooiety, must only b.

--------------1 A. S. Barr, W. R. Burton, and L. J. Breuokner, Supervision.
1947), 862.
2 A. B. Moehlman, Sohool Administration.
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(]lew York,

(Cambridge, Mass., 1940), 362.

$1

41

effected for valid reasons and after careful deliberation.
Therefore home mechanics, in spite of its rather long evolution, cannot
be aooepted as the best thing we may offer along handwork lines.

Perhaps the

principals, teaohers, parents, and even pupils who inquire, 1ti'l11f should a
girl learn about plumbing and

w~

should a boy learn to sew1" are right in

their implication that the boys should be given instruotion only in the
industrial arts and the girls instruotion only in home eoonomios.
sible that identical offerings for both
the objectives of the handwork oourses.

b~s

and girls is not aooomplishing

Perhaps exchange olasses were inter-

esting and sucoessful only so long as they were novel.
may be that

b~s

It is pos-

On the other hand it

and girls gain mutual benefit when both faoets of home ...

making are presented.

It is possible that the hue and ory against the home-

meohanios idea are the tldesires of ••• immature individuals growing oasually
out of daily olassroom experience."

3

The immediate purpose of this investigation was to determine the relative aohievement of boys and girls in home meohanios.

The subjects of the

experiment were two hundred and fifty seventh and eighth-grade boys and girls
of the Volta Elementar,y Sohool,

Al~

Park, Chioago, Illinois.

It is acknowledged that achievement is not the only outoome of learning.
Father Cunningham lists all outcomes of learning under three headings'

Many words are used to label these outoomes,
but they all fall naturally into one of these
three groups; (1) oognition, e.g., knowledge,
facts, meanings~ concepts, understandings,

--------......__...

-

3 Ibid.
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la~, principles, etC.1 (2) affeotion, e.g.,
attitudes, ideals. appreciations. tastes,
interests, dispositions, etc.; and (3)
conation, e.g •• abilities. skills. habita,
teohniques, procedures, etc.4

Our measurement of aohievement may be considered to cover somewhat the areas
of cognition and oonation. This leaves the area of affeotion apparently with
out evaluation and it is into this area that an important part of the objectives of the home-mechanics work fall.

However. that there is positive cor-

relation between achievement and the development of positive attitudes oannot
be denied. It'or that reason we may oonsider that a certain evaluation is
being oarried out in this area.
While this study has as its basis a very small sampling, both of pupils
and range of work oovered. and cannot approaoh the degree of validity whioh
would be attained with a broader sampling. it does. in a small way, attempt
to obtain some objective data on a problem whioh has previously only been
discussed in a subjective manner.

If it provokes further thinking, talking,

or writing, pro and con. a worthwhile purpose will have been aohieved.
The home-meohanios laboratory group is subdivided into six smaller groups
in order not to orowd any partioular work area.

Jobs are then rotated aooord-

ing to a rotation schedule so that each pupil in the class has an opportunity
to perform all the jobs set down for the ten weeks' work. The present experiment was set up on a similar basis.

Six different projects

~re

selected.

Three of the projects are typical of the work done in indu8tri&1~rts shops
1Ihere boys alone are instructed and three are typical of the work done in

--.._---....----.....
~...lT-.-F_._C_Ullll
__
in_g_bam.
__,_T_h_e_p_i_v_ot_a_l_p_r_ob_l_e_m_s_of_E_d_U_O&_t_i_O_n_._{_I_e_w_Y_Or_k_,_1_9_40_)_,_8_1.....
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girls' sewing olasses:
Industrial

!!::!:.! Projeots

Sewing Projeots

Plastio bud Yase
Plastio letter opener
Aluminum braoelet

Pot holder
Compaot bag
Lapel pin

A oonditioning faotor in the seleotion of the above projeots was the matter
of proouring suffioient materials for two hundred and fittr pupils.
All pupils were given the same preliminary instruotion, whioh oonsisted

of teaoher demonstrations on the making of the projeots.

Eaoh ohild reoeived

a jOb sheet and the neoessary materials for eaoh projeot.
was stressed.

Standardization

Finished models ot eaoh of the items were on display and the

ohildren were instruoted to make their produot look as muoh like the finished
models as possible.

The ohildren's partioipation in the experiment lasted

ten weeks, during whioh the projeots were rotated so that eaoh pupil made
(or attempted to make) eaoh ot the projeots.
When a projeot was finished it was tagged with the ohild's name and
stored pending judging.

In order to aohieve a degree of objeotivity in the

scoring the following method was used. Mr. John T.

~ewell,

supervisor ot

industrial arts and home meohanios tor Distriot I, assisted the author with
the judging. At intervals of approximately two weeks Mr. Newell stopped by
tt the sohool to judge the produots tor the preoeding two-nek period. Grade
were given to eaoh produot on the basis at a soale whioh was set up at the
first round at judging. A soore at 100 was given to any produot whioh oompared to the teaoher-made models mentioned above. From. the initial group at
projeots were seleoted the representative produots tor eaoh grade so are to

45

make the above-mantioned scale.

This scale was kept and used on subsequent

judgings.
B7 the end of the

ten~ek

period each pupil had recorded on his work

reoord card six grades. one for eaoh of the six projects.

This was the basis

upon whioh the relative achievement of the boys and the girls in this partioular

home~echanic8

situation was determined.

CHA.PrER III
PRESENTATION OF DATA
Both in the field of education and in other fields many times a particular movement is taken too seriously and is oarried too far.

Certain propon-

ents of the progressive movement oarried their ideas too far as was evidenced
by the lack of planning, goals, and achievement in some of the progressive
sohools. The extreme traditionalists, on the other band, often carried their
methods too far to the development of negative attitudes and the detriment of
the educational product.

In most educational areas at some time or another

among some particular group the pendulum has admittedly swung too far one way
or the other.
The wise educators have been the ones who stressed a middle of the road
attitude, who reoognized the values worth retaining on both sides.

Knowing

where the middle lias is not easy, and the middle winds as do the edges
"depending upon the terrain and the situation," to use an expression popular
in the army.

Maintaining a sensible equilibrium requires long experience,

oommon sense, and foresight.

The

neop~e

cannot lay cla.im to these quali-

ties but can, by the exercise of oaution, avoid the pitfalls of the extremes.
Therefore in the prooess of evaluation for this experiment oonsideration
will be given to objective measurement and to subjeotive evaluation. While
the latter phase will be subordinate because of its subjective nature it is
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nonetheleaa a neoessary adjunot to the interpretation of results.
From the following table showing the oompara tive means and quartile
deviations it oan be seen that the girls did a little better than the boys
in the sewing projeots and the boys held a slight edge on the industrial
arts projects. The quartile deviations for the bud vase and the letter
opener are not in acoordanoe with the general results but their lack of oamplianoe is very slight and can be negleoted.
TABLE I

TABULATI()}J OF RESULTS
Boys

Girls

PROJECT

Mean

Quartile
Deviation

vase

85.6

4.8

Pot holder

75.7

Letter Opener

-

Mean

Quartile
Deviation

82.9

4.4

12.4

82.5

10.9

77.9

10.9

76.5

9.9

Compaot bag

77.0

11.5

79.2

10.0

Braoelet

82.8

7.0

80.6

8.4

Lapel pm

71.8

11.8

77.9

10.8

Average on industrial arts projects

82.1

80.0

Average on home
eoonomios projeots

74.8

'19.8

Average on all
Projeots

78.5

78.9

Bud
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TABLE II
PERCENTAGE AND ANALYSIS OF SPOILAGE

Nwaber
Spoiled

Project
Bud
vase

Pot
holder

Letter
opener

Compact
bag

Braoelet

Lapel

Error involved
lack of strength
or manipulative
skill

Error involved
lack of understanding of
prooess

BoY'S

12

10 (83%)

Girls

10

10 (100J')

B~8

36

19 (53%)

11 (4'7%)

Girls

17

12

(7~)

5 (30%)

BoY'S

28

12 (43%)

16 (57%)

Girls

29

. 16 {55%J

13 (45%)

B~8

32

30 (94%)

2 (6%)

Girls

23

23 (100%)

Boys

7

4 (5'1%)

3 (43%)

Girls

15

12 (80%)

3 (20%)

B~8
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40 (87%)

6 ( 13',,)

Girls

30

30 (100%)

2 (11%)

pin

The bud ftse was a rather unique projeot and was oomparatively easy to
make.

It held a high degree of interest for both the

b~8

and the girls.

For these reasons the means of both b~s and girls 'Were high and the quartile
deviations 'Were low.

Spoilage on this projeot was also oomparatively low.

Bud Vase

-- -

-

GfRlS
80'<5

\

\
/

I

\

I

\

/~

/

/

/

\

~

\

t

\

./

,
\

\
\

'1(}

~1i"

b(}

S'$"

~o

'5"

70

7S

'0

liS

90

9S-

'00

FIGURE 6 COMPARISON OF SCORES OF BOYS AND GIRLS ON THE BUD VASE

POT

~OlDER

-

GIRLS

- -- -

BOYS

-10

-----A

~
~
•
~
"
~
~
m ~ ~ ~ ~,
FIGURE 7 COMPARISON OF SCORES OF BOYS AND GIRLS ON THE POT HOLDER

lflTfR

OPENER

G,RLS
-- - - BoVS

,,,, ' \

/

I

\

\

,

\

\
\

\
\
\
\

'10

ets

50

SoS"

&0

~

70

7$

80

as

'f0

'1:;-

,,

,

~

/00

COMPARISON OF SCORES OF BOYS AND GIRLS ON THE LETTER OPENER

FIGURE 8

GIRLS

f3oV5

10

---- -&"

FIGURE 9

70

?S"

So

rs

90

t7s

/00

COMPARISON OF SCORES OF BOYS AIID GIRLS ON THE COMPACT BAG

"
BRACELET
-GIRLS
-- - - Bol(5

.~".

/

".

-- - ..... "

\
\

/

\
\

/
/

\
\

\
I
I
\

\
\

\
\
\

-------7Q

FIGURE 10

7S

9S

",

~,

10D

COMPARISON OF SCORES OF BOYS AND GIRLS ON THE BRACELET

LAPEL PIN
GIRLS

Bovs

.. :~.~:,

" "- ,

,
\

,,

,
"

80

FIGURE 11

as"

'1()

,~-

100

COMPARISON OF SCORES OF BOYS AND GIRLS ON THE LAPEL PIN

52

The pot holder was quite a bit more difficult to make and required
attention to detail.
ished product.

Step-by-step precision was necessar,y for a neat fin-

Interest was not nearly so keen with either sex as it was

for the bud vase and the letter opener.

The girls did quite well on this

projeot but the mean for the boys was low and their spoilage was high.
Both sexes manifested a great deal of interest in the letter opener.
However. it was rather difficult to make and the attainment of a perfect or
near-perfect product depended upon attention to a sequence of operations.
The twisting of the handle on this project required considerable manual
dexterit.1. since it had to be done rapidly to prevent the breakage which
would be caused by cooling of the plastic.

Spoilage was high on this project

for both the boys and the girls.
Interest in the compaot bag was largely due to the fact that it was a
sm.ng __ohine project and the ohildren were intrigued for that reason. A
general awe was manifested by boys and girls at the precision with whioh the
maohine did the sewing when the teaoher demonstrated the making of the
projeot. The sewing maohines used were of the foot-treadle type and the
ohildren had great difficulty in co-ordinating their foot movement
the maohine would operate in a forward direotion.

SO

that

Backward movement caused

broken thread and snarls which in turn resulted in a spoiled product.
Praotically all the spoilage on this project was the result of the pupils'
being unable to propel the maohine properly.
Boys and girls soored comparatively high on the braoelet and the spoilage was relatively low.

This project was simple and attraotive. The faot
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Fig. 12

SEWING MAGHINE CAUSED DIFFICULTY.

Bothboye a.nd girl. experienced difficulty
in oo-ordlnating their foot movement 80 that the
sewing maohines operated in a forward d.1rect1on.
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that the ohild oould stamp his or her name on it further stimulated interest.
Interest was least evidenced for the lapel pins. While a half dozen
attractive patterns were provided, most of the ohildren seemed to oonsider
the making of this projeot a ohore.

Perhaps the laok of interest was oaused

by the simplicity of the projeot and the faot that it required no more than
soissors, needle, and thread.

Children are many times interested in a thing

because of the aotivity, maohines, or tools involved in its making.
The ultimate test of the suooess of a ourrioulum or oourse of study is
the present or future performanoe in sooiety of the pupils who partioipated
in that currioulum or course of study.

Oertain long term studies have oar-

ried on follow-up investigations of graduates. Performance of the pupils
outside sohool for this study are based upon reports to the author by pupils
and parents. :Naturally these reports oannot be given the oonsideration which
is given objeotive data, but they are

supplementa~

and

neoessa~

to oomplete

analy&is of the situation.
Almost without exception parents who visit the
where this experiment was carried out feel that the

home~ecbanios
pro~

laborator,y

set down is

valuable for their children. Many have expressed regrets that this sort of
thing was not offered when they were in school.

Parents of children who are

taking or have taken. home meohanics bave indioated outoomes of the work whioh
were manifested at home such as simple repairs, interest.in
starting of home workshops.

oooke~,

and the

Of course the percentage of parents who turn

out for the parent-teacher meetings and the open-house nights is small.

For

that reason the opinions expressed may not be representative of the total

....

Fig. 1,

GIRL, CUTTING LETTER OPENER ON JIG SAW.

Moet g1r18 have onl, to overoome -an
In1tla1 tear or Qutt1ng themse1vea to become
as prof1cient as the b01a 1n the \1a8 of th1s
machine.
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DEVELOPMElfr OF SOC,IAJ,.SKILLS THROUGH GROUP AC!IVI'ft.

In a laboratory situation chIldren learn ,t o work toget.her,
to share tools and machInery, and to waIt thel'r "turn for' Indlv1dual
help and 1natruo,tlon.

~
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parental opinion.
Observations of pupil attitude and behavior for the past three years
reveal that the ohildren are very interested in the subjeot.

Oooasionally

at the introduction of a new unit of work some of the girls will manifest a
dislike for the work if it is of the industrial arts type and in the same
way the boys will sometimes indicate a dislike for sewing (though never for
oooking).

However, this initial attitude is usually gone b.r the next class

session. Many pupils have made statements and asked questions pertaining to
repairs they have performed at home as the direot outgrowth of a partioular
unit.

Boys have oonsulted the author concerning the purchase of tools and

machinery for their home workshops.
brother's workshop.

Girls report invading their father's or

Certainly, with at least a portion of the school popula-

tion, the objeotives of the oourse are being aooomplished.

.t,

; .

. "$ § ,

;; a;. Ii .

CHAPTER IV
SUllMARY~ CONCLUSIONS. AND RECOMMENDAT IONS

In order better to consider the conclusions which 8eem to be justified
as a result of this ver" limited study of the relative achievement of boys
and girls in home meohanics the following summarization of data is presented:
1.

On projects that are generally oonsidered to be of an industrialarts nature the achievement of the boys was slightly higher than
that of the girls.

2.

On projects that are generally oonsidered to be within the realm. of

hame eoonamios the girls achieved slightly higher averages than
did the boys.
3. The lack of a pronounced differenoe in the achievement of boys and
girls is considered to be significant.
4. For both the boys and the girls the averages were suffioiently high
and the spoilage was suffioiently low to oonsider the achievement
satisfactory.
5.

Subjective evaluation fram expressions of parental opinion and
observations of pupil reaction is favorable.

The above summarization expresses without figures the results of the experiment performed.

It is realized that the number of pupils involved in the

experiment is small and that the group cannot be considered a randam sampling
of seventh-and eighth-grade pupils.

Further~

a limitation is recognized in

~_________________________5_9__________________________~
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the taot that the opinions ot only two judges were used to assign grades to
the projects made by the pupils.

In evaluating the oonolusions ot this study

it must be remembered that the above-mentioned shortoomings restriot the
degree ot generalization but the data seem to justify the expression ot oertain oonolusions.
With regard to the partioular group on whioh this experiment was oarried
out. the data that have been presented would appear to justity the tollowing
oonolusions:
1. The interest and aohievement ot the boys in the needl.work projects were suftioient to warrant oontinuation ot sewing instruotion to boys.
2. The interest and achievement ot the girls on industrial-arts
projeots were sutticient to warrant continuation ot that type ot
instruction to girls.
S. General interest and achievement would seem to indicate that the
home-mechanics oourse has positive values tor both boys and girls.
Application ot these conclusions to other situations MUst be tempered by the
observed degree ot likeness between this situation and the situation to
which one might desire to apply these conolusions.
In view ot the tore going oonclusions pertaining to this experiment it
would seem logioal to reoommend that the oourse, in this sohool. at least.
be continued as is tor both boys and girls.

Schools contemplating the intro-

duction, ohange, ur disoontinuanoe ot this type ot course must temper their
deoisions by the degree ot similarity of their situation to the one described

1
I

I
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in this thesis and a180 by some other oonsiderations which will be brought
out later.
The limitations of this experiment have been mentioned previously.

It

is realized that this study is inadequate in scope. While the method seems
satisfaotory. an expansion of the number of projects and the addition of
repair aotivities would greatly inorease the validity of the testing program.
Incfeasing the number of pupils and sohool situations would make the conclusions applicable to a wider segment of the school population.

If this study

can be considered to be of value in a small way and in a particular situation
it would be appropriate to recommend a repetition of its t,ype on a larger
scale. A more intensive study would involve the following features:
1.

Standardized instruotion in a variet,y of projects. repair aotivities. and related informational material pertaining to a certain
portion of the home-meohanics course.

2. Achievement measured by grading of projects aocording to a scale.
performanoe tests in tool operations. and

paper~d-penci1

tests to

measure related informational material.
3.

Questionnaire to summarize observations and subjective evaluations
of prinoipa1s. teaohers. and parents.

Undoubtedly a oomprehensive study of the type suggested would have value

tor teaohers in determining the approaoh they would use in their instruction.
It would also be of benefit to sohool administrators in determining whether
or not a

prog~

8ohool system.

of home meohanios would be advisable tor their particular
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In deciding whether or not a program of this type would work in other
schools certain other factors should be considered.

These considerations

are offered tentatively and only on the basis of the author's
experience as a

home~eohanics

three~ear

teaoher.

The type of child will determine to some degree the type of program
whioh will be successful in the school.

The ohild's home environment has an

effect on his attitude toward the type of work offered.

The sohool in which

this experiment was carried out is populated by upper-class Jewish. The
parents, for the greater part, are well-to-do business men. When home
mechanics was first introduced to the school three years ago the quality of
work done by the pupils was poor and the children's attitude was somewhat
blase.
them.

There seemed to be a feeling that manual work was a little bit Ifbelowfl
This attitude was more notioeable on the repair-type aotivity than .on

the project work.

However, at the present time, the quality of work done is,

on the whole, much better, and it can honestly be said that interest is
wholehearted.

The author, during his practice teaching, taught the same sub-

jeot in a sohool populated by a predominantly

Boh~ian

group. Wbile the

homes in the community were cared for meticulously, there was not much money.
Parents were working people:
the like.

factor,y help, building-trades laborers, and

The children at that school seemed to appreciate the home-

mechanics work ver,y much more. Repair activities were more meaningful
because of the economic necessity for performing them in the home.
If any generalization might be made from the foregoing statements it
would be logical to say that with lower economic groups even a limited program of home mechanics with a

min~

of tools and equipment and using
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. salvaged mterials suoh as apple box wood, tin cans, and coat hangers would
be acceptable to the children and would be suooessful.
to "sell" the subjeot to pupils of this type.
repairs.

There is little need

They see in it

neoessa~ h~e

They are interested in the projects and toys which they can make

but might never be able to buy. The ohildren from wealthier homes are more
sophisticated and have to be "interested" by good machinery, a very attraotive laboratory, the best in materials, and demonstrations that "move." Sometimes it seems that eduoation is catering

SO

muoh to showmanship in the use

of vivid materials, precision presentations, visual aids, and so forth, that
studying and the understanding of concepts via verbal description is becoming a lost art.
While it is true that the

lower~incom.e

groups will be satisfied with a

more limited program. that is no exouse for offering that kind of thing to
them.

The type of laboratory and equipment are important faotors in the suo-

cess or lack of success in the presentation of this type of course.

The

laboratory in which the experiment described in this paper was carried out
is considered to be one of the better-equipped shops of its type in the city.

\

I

In the power maohinery line it has a soroll saw, a drill press, sander and
buffer combination, and an electric grinder.
adequate.

The hand tools are more than

Supplies and materials, wood, plastics, metals, cloth, etc., are

sufficient.

There are means at hand for duplicating various types of work

sheets, patterns,

teacher~de

objeotive tests, and the like.

Good equip-

ment, adequate materials, and visual aids greatly facilitate the sucoessful
presentation of the work.

Precision and the absenoe of makeshift methods

I
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I

make the child, rich or poor, teel that the work is worthwhile and give the
teaoher a feeling of a job well done.

\

The author has worked. in three sohool shops during his experienoe.
of these shops were inadequately equipped and ran down.

Two

There was an insuf'-

fioient supply ot materials beoause of shortages oaused by the war. The program in these shops could not be called a suooessful one.

However, the shop

desoribed in the preoeding paragraph is equipped in suoh a way that a good
job is possible.
~8tem

It is the writer's feeling that unless a sohool or a sohool

is willing to spend the money required tor a really fine shop it is

better to have no home mechanios at all. Neither should the sohool saorifioe
the fundamentals to institute a home-meohanios oourse.

It would seem that

a sohool is justified in expanding its offerings only when other-areas do not
suffer as a result of that expansion. Many people have expressed the opinion
that the schools are trying to do too much and doing none of it well.
So far we have touohed briefly on (1) the pupil. (2) materials, and
(3) the

socio-p~sioal

environment as they pertain to the presentation of a

oourse in home mechanios.

In all areas of the ourrioulum the teacher is oon-

sidered the most important faotor in the learning situation. The homemeohanios teaoher has to be a jaok-of-all-trades.

In order to teach this

type of material as a laboratory subject it is necessary that the teaoher
know. not only the theory of oooking, sewing, eleotrioity, plumbing, woodwork. metalwork, etc., but also the praotice.

He must be able to demonstrate

all processes in the oourse of study with reasonable skill. Too often the
philosop~

L

of the teaoher learning with the ohild has prevailed.

In any
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phase of the ourriculum the teacher should be an expert in order to deserve
the respect of the pupil. Respeot for the teacher's skill will be a motivating faotor for the pupil and a catalyst to the learning prooess.
The fifth and last factor in the learning situation is the currioulum
or. in the case of a single subjeot. the oourse of study.
experimented

wi~h

The writer has

three methods in the presentation of the oourse of study.

The first. and probably the least suocessful. is to allow the child to make
any project he desires. being limited only by the equipment and materials

available. While this works well with the ohild who has ideas or who oan
peroeive what the finished projeot will be like by looking at a plan. it is
not satisfaotory for the unimaginative. or border-line interest. individual.
This type of pupil must be motivated by seeing a finished product of what he
intends to make.

Usually he requires a oomplete demonstration of steps

involved in the making of the project and a step-by-step direction sheet for
his use when working on his own.
A seoond method is to presoribe definite projects whioh must be made by
everyone. A rigid program of this type lends itself to an orderly method of
instruction. After a project is seleoted for the olass a job sheet i8 drawn
up describing in definite sequenoe the processes involved in its oonstruotion.

Next the making of the projeot is demonstrated to the entire class by

the teacher.

Mimeographed job sheets are in the bands of the pupils during

the demonstration and the steps described therein are followed preoisely to
train the child in following printed directions. Finally the child construots
the project himself during a laboratory period following the direotions in
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the job sheet. A strictly presoribed program is not compatible with ourrent
thought among industrial-a.rts people but sometimes it is neoessary to teaoh
basio technique. and fundamentals bet ore one can expect any display ot
oreativeness on the part of the ohild.
The third method involves a oombination ot the preoeding two. The
author has found that it works out quite well to have a basio list ot
projects presented as desoribed in the preoeding paragraph. Most of the
ohildren will participate in this type of program. other ohildren who are
more adept, more oreative, or who have other interests and the ability to
oarr,y them out, can work on articles other than those presoribed in the
basio list. This method ot presentation prOvides adequately tor individual
difterenoes and varying interests.

It also insures instruction in some ot

the important, basic tool teohniques which are neoessary for suooessful
aohievement on the part of the pupil.
One thought that may well be restated in t he closing of' this paper is
the importanoe ot suooesstu1 pertormance and aohievement on the part of the
pupil. A failure or two will do no harm and may even be ot some value in
training the ohild to bear a failure graoefu1ly and to try again.

However,

repeated failures in the performanoe of jobs or in the making of projects
soon leads the ohild to dislike manual aotivities and to 108e respeot for the
subjeot and the teaoher. Negative attitudes so produoed are diftioult to
overcCBe. For this reason the teaoher should evaluate every projeot and ever
aotivity in terms of' the pupils' probable suooess.

~othing

should be

attempted for whioh there are not the proper materials and equipment available. Projeots should be simple enough that most of' thepu,p11e can turn out

L
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a good finished produot.

If most of the ohildren do good work, even though

it be relatively limple, the home-meohanios course will have positive values.

\

\

L
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